All manipulations involving the air-and moisture-sensitive compounds were carried out in glovebox (KIYON, Korea and ALS Technology, Japan) under argon atmosphere. Benzene-d 6 was dried over Na/Ph 2 C=O and was distilled under reduced pressure. Pentane (Super Dehydrated, Kanto Chemical. Co., Inc.) was directly used as received. NMR spectra were recorded at 22 °C on 500 or 400 MHz spectrometers unless otherwise noted. or Instrumental Analysis Room, School of Engineering, Nagoya University. Melting points (m.p.) were determined with a MPA100 OptiMelt (Tokyo Instruments, Inc.) and were uncorrected. UV/vis spectrum was recorded on UV-3600 (Shimadzu) spectrometer with a 1 cm quartz cell. X-ray crystallographic analysis was performed on VariMax/Saturn CCD diffractometer. Mass spectra were measured on a JEOL JMS-700 mass spectrometer. Melting points (m.p.) were determined with a MPA100 OptiMelt (Tokyo Instruments, Inc.) and were uncorrected.
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solution was pipetted into a 1 cm quarts cell. For the experiment with pyridine, a 0.300 M hexane solution (10 µL) of pyridine added to 100 µM solution (3 mL) of 4 to prepare a mixture of 4 with 10 eq. pyridine. The decay of the absorption at 648 nm was monitored with UV-vis spectroscopy. 
Synthesis of 5
In a glovebox, a pyridine solution (15 mL) of Xyl-NC (525 mg, 4.00 mmol) was added to a pyridine solution (15 mL) of 1 (1500 mg, 3.99 mmol) in a 100 mL flask at room temperature. During the reaction mixture was stirred at room temperature for 5 min, the color of the resulting solution turned to be green. Volatiles were removed from the reaction mixture under reduced pressure. The residue was recrystallized from hexane (-35 °C) , 8.25; N, 4.78; Found: C, 77.90; H, 8.35; N, 4. 91.
Estimation of NMR yield for the formation of 5
In a glovebox, a pyridine solution (600 µL) of Xyl-NC (10.5 mg, 79.8 µmol ) was added to a pyridine solution 3,5-trimethoxybenzene (13.4 mg, 79.8 µmol) was added to the residue and the resulting mixture was stirred for 5 min at room temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 2 (82%). Figure S5 . The 1 H NMR spectrum of the crude product for the synthesis of 5
Synthesis of 6
In a glovebox, a pyridine solution (15 mL) of Xyl-NC (349 mg, 2.66 mmol) was added to a pyridine solution (15 mL) of 1 (500 mg, 1.33 mmol) in a 100 mL flask at room temperature. During the reaction mixture was stirred at room temperature for 5 min, the color of the resulting solution turned to be red. Volatiles were removed from the reaction mixture under reduced pressure. The residue was recrystallized from benzene at room temperature to afford yellow crystals of 6 (88.7 mg, 0.124 mmol, 9%).
Because of the existence of the equilibrium, signals in the 1 H, 11 B, and 13 C NMR spectrum ( 1 H NMR spectrum at room temperature is shown in Figures S6 and S7) could not be assigned as noted in the main text. However, four low-field signals were exchanged their positions upon cooling the CD 2 Cl 2 solution of 6 down to -80 °C ( Figure S8 ). As judged by HH COSY experiment ( Figure S9 ), these four signals were divided to two groups and the blue-colored signal decreased its integral ratio upon cooling ( Figure S8 ). mp 187. .0 °C (decomp.); Anal. Calcd for C 47 H 57 B 2 N 3 O 2 : C, 78.67; H, 8.01; N, 5.86; Found: C, 78.59; H, 7.90; N, 6.04 . major isomer at RT, dotted red line: minor isomer at RT Figure S9 . HH COSY spectrum of 6 (CD 2 Cl 2 ) at -50 °C; color of lines for correlation corresponds to the color in Figure S8 (above)
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Estimation of NMR yield for the formation of 6
In a glovebox, a pyridine solution (8 mL) of Xyl-NC (21.1 mg, 161 µmol ) was added to a pyridine solution (8 mL) of 1 (30.0 mg, 79.8 µmol) in a 30 mL vial at room temperature. After stirring the reaction mixture for 10 min at room temperature, volatiles were removed from the reaction mixture under reduced pressure. A benzene-d 6 solution (600 µL) of 1,3,5-trimethoxybenzene (13.4 mg, 79.8 µmol) was added to the residue and the resulting mixture was stirred for 5 min at room temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 6 (52%). Figure S10 . The 1 H NMR spectrum of the crude product for the synthesis of 6
Estimation of NMR yield for the formation of 6 from 5
In a glovebox, a benzene-d 6 solution (200 µL) of Xyl-NC (10.5 mg, 79.8 µmol) was added to a benzene-d 6 solution (800 µL) of 5 (46.8 mg, 79.8 µmol) and in a 15 mL vial at room temperature. After stirring the reaction mixture for 10 min at room temperature, a benzene-d 6 solution (300 µL) of 1,3,5-trimethoxybenzene (13.3 mg, 79.1 µmol) was added to the crude product and the resulting mixture was stirred for 5 min at room
temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 6 (99%).
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Figure S11. The 1 H NMR spectrum of the crude product for the synthesis of 6 from 5
General procedure for Table 1 In a glovebox, a toluene solution (y/2 mL, y = from Table 1 ) of Xyl-NC (10.5 mg, 79.8 µmol) was added to a toluene solution (y/2 mL, y = from Table 1 ) of 1 (30.0 mg, 79.8 µmol) and pyridine (x mL, x = from Table 1) in a vial at room temperature. After stirring the reaction mixture for 10 min at room temperature, volatiles were removed from the reaction mixture under reduced pressure. A benzene-d 6 solution (600 µL) of 1,3,5-trimethoxybenzene (13.4 mg, 79.8 µmol) was added to the residue and the resulting mixture was stirred for 5 min at room temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield. Table 2 In a glovebox, a toluene solution (y/2 mL, y = from Table 1 ) of Xyl-NC (21.0 mg, 162 µmol) was added to a toluene solution (y/2 mL, y = from Table 1 ) of 1 (30.0 mg, 79.8 µmol) and pyridine (x mL, x = from Table 1) in a vial at room temperature. After stirring the reaction mixture for 10 min at room temperature, volatiles were removed from the reaction mixture under reduced pressure. A benzene-d 6 solution (600 µL) of 1,3,5-trimethoxybenzene (13.4 mg, 79.8 µmol) was added to the residue and the resulting mixture was stirred for 5 min at room temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield.
General procedure for
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Synthesis of 7
In a glovebox, a pyridine (4 mL, 49.5 mmol) was added to 1 (200 mg, 0.532 mmol) in a 30 mL vial at room temperature. During the reaction mixture was stirred at room temperature for 5 min, the color of the resulting solution turned to be yellow. Volatiles were removed from the reaction mixture under reduced pressure. , 8.64; N, 3.08; Found: C, 76.14; H, 8.39 ; N, 2.84.
Estimation of NMR yield for the formation of 7
In a glovebox, a pyridine solution (300 µL) was added to 1 (30.0 mg, 79.8 µmol) in a 15 mL vial at room temperature. After stirring the reaction mixture for 10 min at room temperature, volatiles were removed from the reaction mixture under reduced pressure. A benzene-d 6 solution (600 µL) of 1,3,5-trimethoxybenzene (13.0 mg, 77.3 µmol) was added to the residue and the resulting mixture was stirred for 5 min at room
temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 7 (99%). 
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Synthesis of 4a
In a glovebox, a toluene solution (3 mL) of Xyl-NC (105 mg, 0.798 mmol) was added to a toluene solution (6 mL) of 1 (300 mg, 0.798 mmol) and 3-methoxypyridine (0.4 mL, 3.99 mmol) in a 30 mL vial at room temperature. During the reaction mixture was stirred at room temperature for 5 min, the color of the resulting solution turned to be blue.
Volatiles were removed from the reaction mixture under reduced pressure. , 8.18; N, 4.54; Found: C, 75.60; H, 8.28; N, 4. 14. 
Estimation of NMR
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Estimation of NMR yield for the formation of 4a with 2 equivalent of Xyl-NC In a glovebox, a toluene solution (300 µL) of Xyl-NC (21.0 mg, 160 µmol) was added to a toluene solution (260 µL) of 1 (30.0 mg, 79.8 µmol) and 3-methoxypyridine (40.3 µL, 399 µmol) in a 15 mL vial at room temperature. After stirring the reaction mixture for 10 min at room temperature, volatiles were removed from the reaction mixture under reduced pressure. A benzene-d 6 solution (600 µL) of 1,3,5-trimethoxybenzene (13.3 mg, 79.1 µmol) was added to the residue and the resulting mixture was stirred for 5 min at room temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 2 (44%) and 4a (18%). Figure S14 . The 1 H NMR spectrum of the crude product for the reaction of 1 with 2 eq. Xyl-NC and 3-methoxypyridine
Synthesis of 4b
In a glovebox, a benzene- 
Estimation of NMR yield for the formation of 4b
In a glovebox, a benzene-d 6 solution (300 µL) of Xyl-NC (10.5 mg, 79.8 µmol) was added to a benzene- , 8.18; N, 4.54; Found: C, 76.15; H, 8.24 ; N, 4.82.
Estimation of NMR yield for the formation of 4c
In a glovebox, a toluene solution (300 µL) of Xyl-NC (10.5 mg, 79.8 µmol) was added to a toluene solution 
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mixture was stirred for 5 min at room temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectra was recorded to estimate the NMR yield of 4c (80%). temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 2 (50%) and 4a (39%). Figure S20 . The 1 H NMR spectrum of the crude product for the reaction of 1 with 2 eq. Xyl-NC and 4-methoxypyridine S17
Synthesis of 5a
In a glovebox, a toluene solution (3 mL) of Xyl-NC (105 mg, 0.798 mmol) was added to a toluene solution (2.54 mL) of 1 (300 mg, 0.798 mmol) and 3-trifluoromethylpyridine (0.460 mL, 3.99 mmol) in a 15 mL vial at room temperature.
During the reaction mixture was stirred at room temperature for 5 min, the color of the resulting solution turned to be green. Volatiles were removed from the reaction mixture under reduced pressure. The residue was recrystallized from pentane at room temperature to afford yellow crystals of 5a (340 mg, 0.519 mmol, 65% 
Estimation of NMR yield for the formation of 5a
In a glovebox, a toluene solution (300 µL) of Xyl-NC (10.7 mg, 80.3 µmol) was added to a toluene solution (300 µL) of 1 (30.0 mg, 79.8 µmol) and 3-trifluoromethylpyridine (45.9 µL, 399 µmol) in a 15 mL vial at room temperature. After stirring the reaction mixture for 10 min at room temperature, volatiles were removed from the reaction mixture under reduced pressure. A benzene-d 6 solution (600 µL) of 1,3,5-trimethoxybenzene (13.3 mg, 79.1 µmol) was added to the residue and the resulting mixture was stirred for 5 min at room
temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 5a (79%). 
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Synthesis of 5b
In a glovebox, a toluene solution (0.9 mL) of Xyl-NC (105 mg, 0.798 mmol) was added to a pyridine solution (2.7 mL) of 1 (300 mg, 0.798 mmol) and 3- 
Estimation of NMR yield for the formation of 5b
In a glovebox, a toluene solution (300 µL) of Xyl-NC (10.5 mg, 79.8 µmol) was added to a toluene solution (300 µL) of 1 (30.0 mg, 79.8 µmol) and 3-(methoxycarbonyl) pyridine (54.0 mg, 39.9 µmol) in a 15 mL vial at room temperature. After stirring the reaction mixture for 10 min at room temperature, volatiles were removed from the reaction mixture under reduced pressure. A benzene-d 6 solution (600 µL) of 1,3,5-trimethoxybenzene (13.6 mg, 80.9 µmol) was added to the residue and the resulting mixture was stirred for 5 min at room temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 5b (67%). 
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Synthesis of 5c
In a glovebox, a toluene solution (2.5 mL) of Xyl-NC (174 mg, 1.33 mmol) was added to a toluene solution (2.5 mL) of 1 (500 mg, 1.33 mmol) and 4-trifluoromethylpyridine (770 µL) in a 30 mL vial at room temperature. During the reaction mixture was stirred at room temperature for 5 min, the color of the resulting solution turned to be green.
Volatiles were removed from the reaction mixture under reduced pressure. The residue was recrystallized from pentane at room temperature to afford yellow crystals of 5c (276 mg, 0.422 mmol, 32% 
Estimation of NMR yield for the formation of 5c
In a glovebox, a benzene-d 6 solution (300 µL) of Xyl-NC (10.4 mg, 79.2 µmol) was added to a benzene-d 6 solution (300 µL) of 1 (29.8 mg, 79.2 µmol) and 4-trifluoromethyl pyridine (46.2 µL, 399 µmol) in a 15 mL vial at room temperature. After stirring the reaction mixture for 10 min at room temperature, a benzene-d 6 solution (300 µL) of 1,3,5-trimethoxybenzene (13.1 mg, 78.4 µmol) was added to the crude product and the resulting mixture was stirred for 5 min at room temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 5c (72%). 
Synthesis of 5d
In a glovebox, a toluene solution (3 mL) of Xyl-NC (105 mg, 0.798 mmol) was added to a toluene solution (3 mL) of 1 (300 mg, 0.798 mmol) and 4-(methoxycarbonyl)pyridine (472 µL, 3.99 mmol) in a 30 mL vial at room temperature.
During the reaction mixture was stirred at room temperature for 5 min, the color of the resulting solution turned to be green. Volatiles were removed from the reaction mixture under reduced pressure. The residue was recrystallized from hexane (-35 °C) to afford yellow crystals of 5d (164.6 mg, 0.255 mmol, 32% 
Estimation of NMR yield for the formation of 5d
In a glovebox, a benzene-d 6 solution (300 µL) of Xyl-NC (10.5 mg, 79. 
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Confirmation for the formation of 7a-c
The reactions above were checked by 11 B NMR spectroscopy and two major signals in the following three experiments were tentatively assigned as 7a-c without isolation of them.
Reaction of 1 with 3-methoxypyridine
In a glovebox, 3-methoxypyridine (42.5 µL, 421 µmol) was added to a toluene solution (558 µL) of 1 (15.0 mg, 39.9 µmol) in a 15 mL vial at room temperature. After stirring the reaction mixture for 10 min at room temperature, an aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 11 B NMR spectra was recorded. In comparison with the 11 B
NMR spectrum of 7, we tentatively assigned this species as sp 2 -sp 3 diborane 7a by a coordination of pyridine 
Synthesis of 9a
In a glovebox, a toluene solution (300 µL) of Xyl-NC (21.0 mg, 160 µmol) was added to a pyridine solution (254 
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Synthesis of 9b
In a glovebox, a toluene solution (300 µL) of Xyl-NC (182 mg, 532 µmol) was added to a toluene solution (900 µL) of 1 (100 mg, 266 µmol) and 3- 
Estimation of NMR yield for the formation of 9b
In a glovebox, a toluene solution (300 µL) of Xyl-NC (21.2 mg, 162 µmol) was added to a toluene solution (300 µL) of 1 (30.0 mg, 79.8 µmol) and 3-(methoxycarbonyl)pyridine (54.6 mg, 399 µmol) in a 15 mL vial at room temperature. After stirring the reaction mixture for 10 min at room temperature, volatiles were removed from the reaction mixture under reduced pressure. A benzene-d 6 solution (600 µL) of 1,3,5-trimethoxybenzene (13.6 mg, 80.9 µmol) was added to the residue and the resulting mixture was stirred for 5 min at room
temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectra was recorded to estimate the NMR yield of 9b (24%). Figure S33 . The 1 H NMR spectrum of the crude product for the synthesis of 9b
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Synthesis of 9c
In a glovebox, a toluene solution (300 µL) of Xyl-NC (21.0 mg, 160 µmol) was added to a toluene solution (254 µL) of 1 (30.0 mg, 79.8 µmol) in a 30 mL vial at room temperature. During the reaction mixture was stirred at room temperature for 5 min, the color of the resulting solution turned to be red. Volatiles were removed from the reaction mixture under reduced pressure. The residue was recrystallized from hexane (-35 °C) to afford red crystals of 3c (10.8 mg, 13.7 µmol, 17%). In this case, we could isolate 9c and characterize all the signals in NMR spectra. A characteristic signal of pyridine core at 8.02 ppm was used for the estimation of the NMR yield ( Figure SX 
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Estimation of NMR yield for the formation of 9c
In a glovebox, a toluene solution (300 µL) of Xyl-NC (21.0 mg, 160 µmol) was added to a toluene solution (260 µL) of 1 (30.0 mg, 79.8 µmol) and 4-trifluoromethylpyridine (46.2 µL, 399 µmol) in a 15 mL vial at room temperature. After stirring the reaction mixture for 10 min at room temperature, volatiles were removed from the reaction mixture under reduced pressure. A benzene-d 6 solution (600 µL) of 1,3,5-trimethoxybenzene (13.8 mg, 82.1 µmol) was added to the residue and the resulting mixture was stirred for 5 min at room
temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 9c (22%). Figure S35 . The 1 H NMR spectrum of the crude product for the synthesis of 9c
Synthesis of 9d
In a glovebox, a toluene solution (300 µL) of Xyl-NC (21.0 mg, 160 µmol) was added 
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red crystals of 9d (10.8 mg, 13.7 µmol, 17%). Single crystals suitable for X-ray diffraction analysis were obtained by recrystallization from hexane at room temperature. In this case, we could isolate 9d and characterize all the signals in NMR spectra. A characteristic signal of pyridine core at 8.13 ppm was used for the estimation of the NMR yield ( Figure SX 
Estimation of NMR yield for the formation of 9d
In a glovebox, a benzene-d 6 solution (300 µL) of Xyl-NC (20.9 mg, 159 µmol) was added to a benzene-d 6 solution (300 µL) of 1 (29.9 mg, 79.5 µmol) and 4-(methoxycarbonyl)pyridine (47.2 µL, 399 µL) in a 15 mL vial at room temperature. After stirring the reaction mixture for 10 min at room temperature, a benzene-d 6 solution (600 µL) of 1,3,5-trimethoxybenzene (13.7 mg, 81.5 µmol) was added to the crude product and the resulting mixture was stirred for 5 min at room temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 9d (24%). Figure S36 . The 1 H NMR spectrum of the crude product for the synthesis of 9d
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Synthesis of 10
In a glovebox, a toluene solution (5 mL) of Xyl-NC (173 mg, 1.33 mmol) was added to a toluene solution (10 mL) of 1 (500 mg, 1.33 mmol) and 4-dimethylaminopyridine (163. mg, 1.33 mmol) in a 30 mL vial at room temperature.
During the reaction mixture was stirred at room temperature for 5 min, the color of the resulting solution turned to be brown. Volatiles were removed from the reaction mixture under reduced pressure. The residue was recrystallized from toluene (-35 °C) to afford yellow crystals of 10 (174 mg, 0.276 mmol, 21% 
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Estimation of NMR yield for the formation of 10
In a glovebox, a toluene solution (300 µL) of Xyl-NC (10.4 mg, 79.3 µmol) was added to a toluene solution (600 µL) of 1 (30.1 mg, 80.0 µmol) and 4-dimethylaminopyridine (9.9 mg, 81.0 µmol) in a 15 mL vial at room temperature. After stirring the reaction mixture for 10 min at room temperature, volatiles were removed from the reaction mixture under reduced pressure. A benzene-d 6 solution (600 µL) of 1,3,5-trimethoxybenzene (13.7 mg, 81.5 µmol) was added to residue and the resulting mixture was stirred for 5 min at room temperature.
An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 10 (67%). Figure S40 . The 1 H NMR spectrum of the crude product for the synthesis of 10
Synthesis of 11
In a glovebox, a toluene solution (1.5 mL) of Xyl-NC (69.8 mg, 532 µmol) was added to a toluene solution 94 (s, 12H, CH 3 of pin), 1.82 (s, 6H, o-CH 3 , 8.07; N, 7.15; Found: C, 75.29; H, 8.17; N, 6 .88.
Estimation of NMR yield for the formation of 11
In a glovebox, a toluene solution (300 µL) of Xyl-NC (10.5 mg, 79.8 µmol) was added to a toluene solution (300 µL) of 1 (30.0 mg, 79.8 µmol) and pyrazine (32.5 mg, 399 µmol) in a 15 mL vial at room temperature.
After stirring the reaction mixture for 10 min at room temperature, volatiles were removed from the reaction mixture under reduced pressure. A benzene-d 6 solution (600 µL) of 1,3,5-trimethoxybenzene (13.6 mg, 80.9
µmol) was added to the residue and the resulting mixture was stirred for 5 min at room temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 11 (35%). Figure S41 . The
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Synthesis of 12
In a glovebox, a toluene solution (3 mL) of Xyl-NC (105 mg, 798 µmol) was added to a toluene solution (3 mL) of 1 (300 mg, 798 µmol) and pyrimidine (320 µL, 3.99 mmol) in a 30 mL vial at room temperature. During the reaction mixture was stirred at room temperature for 5 min, the color of the resulting solution turned to be green. Volatiles were removed from the reaction mixture under reduced pressure. 
Estimation of NMR yield for the formation of 12
In a glovebox, a toluene solution (200 µL) of Xyl-NC (10.5 mg, 79.8 µmol) was added to a toluene solution (368 µL) of 1 (30.0 mg, 79.8 µmol) and pyrimidine (32.0 µL, 399 µmol) in a 15 mL vial at room temperature.
After stirring the reaction mixture for 10 min at room temperature, volatiles were removed from the reaction mixture under reduced pressure. A benzene-d 6 solution (600 µL) of 1,3,5-trimethoxybenzene (13.3 mg, 79.1 µmol) was added to the residue and the resulting mixture was stirred for 5 min at room temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 12 (66%). 
Synthesis of 13
In a glovebox, a toluene solution (1.5 mL) of Xyl-NC (52.5 mg, 399 µmol) was added to a toluene solution (1.5 mL) of 1 (150 mg, 399 µmol) and pyridazine (145 µL, 2.00 mmol) in a 15 mL vial at room temperature. During the reaction mixture was stirred at room temperature for 5 min, the color of the resulting solution turned to be brown. Volatiles were removed from the reaction mixture under reduced pressure. The residue was recrystallized from hexane (-35 °C) to afford yellow crystals of 13 (74.5 mg, 128 µmol, 32% 4 (br, CH), 127.9 (CH), 128.2 (CH), 128.6 (CH), 128.8 (CH), 129.0 (CH), 130.6 (CH), 133.4 (CH), 137.0 (4°), 137.37 (4°), 137.38 (4°), 140.29 (4°), 140.33 (4°), 141.3 (4°), 144.6 (4°) ; mp 54. , 8.07; N, 7.15; Found: C, 75.29; H, 8.17; N, 6.88 .
Estimation of NMR yield for the formation of 13
In a glovebox, a benzene-d 6 solution (300 µL) of Xyl-NC (10.5 mg, 79.8 µmol) was added to a toluene solution (368 µL) of 1 (30.0 mg, 79.8 µmol) and pyridazine (28.9 µL, 399 µmol) in a 15 mL vial at room temperature.
After stirring the reaction mixture for 10 min at room temperature, a benzene-d 6 solution (600 µL) of 1,3,5-trimethoxybenzene (13.8 mg, 82.1 µmol) was added to the crude product and the resulting mixture was stirred for 5 min at room temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 13 (63%). Figure S43 . The 1 H NMR spectrum of the crude product for the synthesis of 13
Synthesis of 5e
In a glovebox, a quinoline solution (5 mL) of Xyl-NC (175 mg, 1.33 mmol) was added to a quinoline solution (5 mL) of 1 (500 mg, 1.33 mmol) in a 120 mL Schlenk flask at room temperature. During the reaction mixture was stirred at room temperature for 5 min, the color of the resulting solution turned to be green. Volatiles were removed from the reaction mixture under reduced pressure at 90 °C. The residue was recrystallized from C, 79.26; H, 7.92; N, 4.40; Found: C, 79.19; H, 7.79; N, 4.33 .
Estimation of NMR yield for the formation of 5e
In a glovebox, a toluene solution (300 µL) of Xyl-NC (10.5 mg, 79.8 µmol) was added to a toluene solution (260 µL) of 1 (30.0 mg, 79.8 µmol) and quinoline (47.3 µL, 399 µmol) in a 15 mL vial at room temperature.
After stirring the reaction mixture for 10 min at room temperature, volatiles were removed from the reaction mixture under reduced pressure. A benzene-d 6 solution (600 µL) of 1,3,5-trimethoxybenzene (13.2 mg, 78.5
µmol) was added to the crude product and the resulting mixture was stirred for 5 min at room temperature.
An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectra was recorded to estimate the NMR yield of 5e (54%).
Figure S44. The
Isolation of 9e by reaction of 6e with isocyanide
In a glovebox, a toluene solution (0. , 7.73; N, 6.93; Found: C, 78.42; H, 7.40; N, 6 .62.
Estimation of NMR yield for the formation of 9e from 1
In a glovebox, a toluene solution (216 µL) of Xyl-NC (10.3 mg, 78.9 µmol) was added to a toluene solution (300 µL) of 6 (50.2 mg, 78.9 µmol) in a 15 mL vial at room temperature. After stirring the reaction mixture for 2 days at 60 °C, volatiles were removed from the reaction mixture under reduced pressure. A benzene-d 6 solution (600 µL) of 1,3,5-trimethoxybenzene (13.6 mg, 80.9 µmol) was added to the residue and the resulting mixture was stirred for 5 min at room temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 9e (68%). to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 3 (50%) and 5e (21%). It should be noted that 9e did not form at all in this reaction. Figure S46 . The 1 H NMR spectrum of the crude product for the reaction of 1 with 2 eq. Xyl-NC and quinoline
Synthesis of 4f
In a glovebox, a toluene solution (1.8 mL) of Xyl-NC (63.0 mg, 478 µmol) was added to a toluene solution (1.8 mL) of 1 (180 mg, 478 µmol) and isoquinoline (281 µL, 2.40 mmol) in a 15 mL vial at room temperature. During the reaction mixture was stirred at room temperature for 5 min, the color of the resulting solution turned to be black. Volatiles were removed from the reaction mixture under reduced pressure. 
Estimation of NMR yield for the formation of 4f
In a glovebox, a benzene-d 6 solution (300 µL) of Xyl-NC (10.5 mg, 79.8 µmol) was added to a toluene solution (368 µL) of 1 (30.0 mg, 79.8 µmol) and isoquinoline (46.9 µL, 399 µmol) in a 15 mL vial at room temperature.
After stirring the reaction mixture for 10 min at room temperature, a benzene-d 6 solution (600 µL) of 1,3,5-trimethoxybenzene (13.4 mg, 79.8 µmol) was added to the crude product and the resulting mixture was stirred for 5 min at room temperature. An aliquot (600 µL) of the resulting solution was pipetted to a screw-capped NMR tube. After bringing the NMR tube out from the glovebox, 1 H NMR spectrum was recorded to estimate the NMR yield of 4f (50%). 
Details for X-ray diffraction analysis
Details of the crystal data and a summary of the intensity data collection parameters are listed in Table S1 . In each case a suitable crystal was mounted with mineral oil (Aldrich) or perfluoropolyalkylether (viscosity 80 cSt., abcr GmbH) to the glass fiber and transferred to the goniometer of Rigaku VariMax Saturn CCD diffractometer with graphite-monochromated MoKa radiation (l = 0.71075 Å). All the following procedure for analysis, Yadokari-XG was used as a graphical interface. 3 The structures were solved by direct methods with (SIR-2014) 4 and refined by full-matrix least-squares techniques against F 2 (SHELXL-2014). 5 The intensities were corrected for Lorentz and polarization effects. The non-hydrogen atoms were refined anisotropically. Hydrogen atoms were placed using AFIX instructions. All the obtained crystal structures except those in the main text are shown in Figures S48-S58 . (2) 93 (2) 93 (2) 93 (2) l ( 
